Introduction
============

Pregnancy is a time when women are more conscious of health issues than during any other period in their life \[[@ref1]\]. This may be a time when behavior can be positively changed, to have a long-term effect on the health of the mother, child, and family \[[@ref2]\]. Nowadays, most women seek information about their pregnancy on the Internet \[[@ref3]-[@ref6]\], particularly for first-time pregnancies \[[@ref4]\]. However, online medical information varies in quality and is often incomplete \[[@ref7]\].

In 2006, the Dutch Ministry of Health initiated Hello World, an innovative email-based program for pregnant women in which reliable information about a healthy pregnancy is brought together into one health promotion program. The program was tested in a pilot study in Amsterdam \[[@ref8],[@ref9]\] and was then improved and implemented nationwide in the Netherlands. The aim of the program was to provide comprehensive health information for pregnant women. Although knowledge on its own is criticized as being insufficient for behavior change, knowledge is a prerequisite for behavior change \[[@ref10]\].

To the best of our knowledge, Hello World is the first eHealth program aimed at pregnant women that was implemented nationally. We are aware of only one previous study of an eHealth program for pregnant women conducted locally in Taiwan \[[@ref11]\], which was aimed at promoting breastfeeding.

To be effective as a health promotion program, it is essential to reach the target group. Thus, efficacious recruitment strategies are needed. Several studies have investigated which recruitment strategies for Internet-based eHealth promotion programs result in high participation, but results were mixed \[[@ref12]-[@ref18]\]. In addition to enrollment, engagement is an important condition for efficacy since exposure to the health information is necessary. Unfortunately, the high attrition rate of Internet-based health promotion interventions is still an issue \[[@ref19],[@ref20]\]. Both enrollment and engagement in health communication programs are often selective, favoring participation of relatively highly educated persons with a healthy lifestyle \[[@ref19]-[@ref21]\]. Indeed, the pilot study of Hello World showed that highly educated women not only enrolled in the program more often, but also used the program more intensively and longer than less-educated women \[[@ref8]\].

The present study analyzes data of participants who enrolled during the first year of the nationwide-implemented program. The main purpose of the study was to describe the participants, their representativeness of all pregnant women in the Netherlands, and how they were recruited in a real-life setting. Our second aim was to compare differences in recruitment channels, program use, and program appreciation among women with varying levels of education.

Methods
=======

Intervention
------------

The program started on November 13, 2006, and is still available online. The present study analyzes data of pregnant women who enrolled in the first year. The program consisted of emails containing quizzes with pregnancy-related questions that were tailored to the number of weeks of pregnancy. Emails were sent once every 4 weeks. The first quiz email was sent at 8 weeks of pregnancy and the last one at 40 weeks. Women could enroll in the program at no cost anytime during their pregnancy and only received the quizzes that were applicable to their stage of pregnancy. Each quiz consisted of one question on each of the following six topics: nutrition, smoking, physical activity, safety, lifestyle/care, and pregnancy. Women could complete the quiz after receiving an email that contained one of the six questions as an example and a hyperlink to the entire quiz. Each question had two answer possibilities. Selecting an answer was followed by an automatic message on the website informing the women whether their answer was correct, an explanation of the correct answer, and, in most cases, a practical tip and a hyperlink to a related website providing additional or more detailed information. Several national health promotion institutes and the national platform of midwives were responsible for the content of the topic relevant to their expertise. Furthermore, women could ask online experts pregnancy-related questions.

The program was specifically developed to reach women with basic literacy skills, including the use of short text blocks and plain language. [Figure 1](#figure1){ref-type="fig"} shows an example of a quiz question. For an overview of all quiz questions, translated into English, see the Multimedia Appendix.

Figure 1Screenshot of the quiz for week 24

Study Participants
------------------

Pregnant women signed up for participation in Hello World on the website. Those who subscribed between the start of the program and November 13, 2007, were included in the study (n = 14,154). For the women who registered more than once, the most active account or the most recent inactive account was included; all other double accounts were excluded (n = 127). Additionally, data of nonpregnant persons and test users (n = 19) or those with an unlikely number of weeks of pregnancy (less then 0 or more than 40 weeks; n = 62) were excluded. Data of 13,946 participants were used for the analyses. Women who mentioned miscarriage as the reason for unsubscribing (n = 260) were included for assessment of enrollment, representativeness, and recruitment, but they were excluded from the analysis of program use and appreciation. The study was carried out in accordance with Dutch privacy legislation. Informed consent was obtained for all participants via the user conditions of the website that participants had to agree to when registering for Hello World. It was explained to the participants that answering the research questionnaires was voluntary and not a prerequisite for (further) use of the website.

Recruitment
-----------

Several recruitment strategies were used to promote the program. From January 2007 onward, 50,000 Hello World leaflets were included in pregnancy present boxes, which could be requested by pregnant women on another pregnancy-related website. In addition, between January and November 2007, a promotional email was sent by the organization who implemented the intervention to almost 76,000 women who had requested a pregnancy present box. Furthermore, banners were placed on several websites, and advertisements for Hello World appeared when performing pregnancy-related searches in Google. As well, a total of 45,000 Hello World flyers were distributed in the majority of Dutch midwifery practices. In addition, recruitment took place through traditional mass media as advertisements in magazines and through an information stand at a national pregnancy fair.

Measures
--------

### Demographic, Lifestyle, and Internet Characteristics

Upon enrollment, the women were asked to enter their first name, date of birth, email address, expected date of delivery, and how they found out about the website. In this paper, the last variable will be referred to as the "recruitment channel," and it was categorized into the following eight types: midwife, email, Internet, pregnancy present box, pregnancy fair, peers, media (radio, television, magazines, newspapers), and other/unknown. Subsequent to enrollment, women received a baseline questionnaire by email to assess demographic, lifestyle, and Internet characteristics. Age was calculated from the date of birth. Ages \< 15 and \> 45 years were regarded as errors and were therefore not included in the age description. The number of weeks of pregnancy (0-14 weeks, 15-27 weeks, and 28-40 weeks) was calculated from the date of enrollment and the expected delivery date, assuming a pregnancy duration of 40 weeks.

The education level of the women was assessed as the highest level completed and was categorized as low (lower secondary education or less), intermediate (higher secondary education), or high (college or university) \[[@ref22]\]. Women were regarded as immigrants when at least one of their parents was born outside the Netherlands \[[@ref22]\]. If the woman herself was also born outside the Netherlands, she was considered a first-generation immigrant. Furthermore, immigrant women were divided into immigrants from Western counties and non-Western countries based on their parents' country of birth. Information on parity, job participation, overweight before pregnancy, smoking status, and alcohol consumption was also obtained with the questionnaire.

Sufficient fruit and vegetable intake was based on meeting the Dutch guidelines for minimum intake levels of fruit and vegetables (ie, two pieces of fruit or one piece of fruit and one glass of fruit juice per day, and 150-200 g of vegetables per day) \[[@ref23]\]. Sufficient physical activity was defined as being moderately active for at least 30 minutes on five or more days per week, according to the Dutch recommendations for physical activity \[[@ref24]\]. No folic acid intake was defined as not currently using or not having used folic acid tablets. The questionnaire also included questions about Internet availability at home, time spent online per week (\< 1 hour, 1-2 hours, and \> 2 hours), and the use of the Internet for obtaining information about pregnancy, health, and/or parenting.

### Program Use

Program use was registered continuously and included the quiz emails sent to the participant and the quiz questions accessed by the participant. The quiz emails contained a personal identification code to track the use of the quiz questions. All user data up to the end of August 2008 were included, thereby covering a whole pregnancy period after the last moment of registration in this study (November 13, 2007) to ensure that every woman could have received all quiz emails. If at least one of the quiz questions was opened by the participant, that woman was defined as a "user" of the quiz for that specific week. To describe program use, only the women who enrolled before or during week 28 of their pregnancy were included since they could have received a substantial number of quiz emails.

Program users were classified into five categories: (1) inactive (did not use any of the received quizzes), (2) ceased (did not use the last two received quizzes or unsubscribed themselves from the program after using one or more quizzes), (3) moderately active (used at least two of the last quizzes, but less than 2/3 of all quizzes), (4) active (used at least two of the last quizzes, and at least 2/3 of all quizzes), and (5) very active (used all quizzes). The quiz email for week 40 was not taken into account since we expected that not all pregnant women would be able to open quiz emails around the time of delivery. Indeed, the data showed that this quiz was completed less often than other quizzes.

### Program Appreciation

Appreciation of the program was assessed by means of an online self-administered questionnaire that was sent in the week after the participants received their third quiz email and their sixth quiz email. As women could enroll themselves anytime throughout their pregnancy, timing of the questionnaire varied among participants. The same questionnaire was used for both evaluations and included eight positively formulated statements about the program that could be rated on a five-point Likert scale ("totally agree" to "totally disagree"). Examples of the statements include "the information on Hello World is reliable" and "the information on Hello World is recent." Based on the number of statements for which the response was "agree" or "totally agree," program appreciation was categorized into low (agreed with 0-4 statements), intermediate (agreed with 5-6 statements), or high appreciation (agreed with 7-8 statements).

Data Analyses
-------------

Data analyses were performed in 2008. Response rates of the questionnaire were based on the number of questionnaires sent to the participants and the number of questionnaires completed by the participants. The demographic characteristics of the pregnant women participating in the email-based health promotion program were described and compared with existing data of pregnant women in the Netherlands \[[@ref22]\]. Because younger women may not have completed their education, age-stratified education levels were compared. Demographic, lifestyle, and Internet characteristics; recruitment channel; program use; and program appreciation were compared among participants with different levels of education. For program use and education level, additional analyses were conducted after stratification for parity.

For all analyses, differences between education levels were tested with chi-square tests for categorical variables and analysis of variance for continuous variables.

Because education level was associated with several characteristics and lifestyle factors, the associations between education level and program use and program appreciation, after adjustment for these characteristics, were tested using ordinal logistic regression. The final multivariate models were constructed by including all variables that were significantly associated with the independent variable (program use or appreciation) in the bivariate models (including education level and one other characteristic) or the multivariate model (including all characteristics). Statistical significance was set at *P* \< .05. All data analyses were carried out using SAS for Windows, version 9.1 (SAS Institute, Cary, NC, USA).

Results
=======

Representativeness of the Participants
--------------------------------------

Based on the number of enrolled women in the program (n = 13,946) and the number of living newborns in the Netherlands in 2007 (n = 18,1336), we estimated that approximately 8% of all pregnant women in the Netherlands enrolled in the Hello World program ([Table 1](#table1){ref-type="table"}). Most participants (9210/12,802, 72%) in our study were aged 25-35 years. Although there were fewer low-educated women in the program than in the Netherlands for the 15-25 and 35-45 year age groups, the percentage of low-educated women among the 25-35 year age group was comparable to that of the Netherlands. In our study, the percentage of immigrants (1583/8833, 18%) was smaller than the overall proportion found in the Netherlands (24%). The majority of participants (5568/8833, 63%) were pregnant with their first child, which was higher than the percentage of first-born babies in the Netherlands.

###### 

Characteristics of the participants of Hello World

  Characteristic                                            Hello World        The Netherlands^a^   
  --------------------------------------------------------- ------------------ -------------------- -------
  Number of pregnant women                                  13,946             18,1336^b^           
                                                            Mean ± SD          Mean                 
  Age of those pregnant with their first child (years)^c^   28.3 ± 4.4         29.4^d,e^            
  Age at enrollment (years)^c^                              29 ± 4.5           31.1^d,f^            
                                                            No. (%)            \%                   
  Response rate for baseline questionnaire^g^               8833/13,942 (63)   --                   
  Pregnant with first child                                 5568 (63)          45^h^                
  Age group                                                                                         
     15-25 years                                            2368 (18)          10^d^                
     25-35 years                                            9210 (72)          64^d^                
     35-45 years                                            1224 (10)          26^d^                
  Education level                                                                                   
     15-25 years                                            Low                594 (43)             50^i^
                                                            Intermediate       660 (47)             40^i^
                                                            High               142 (10)             10^i^
     25-35 years                                            Low                1032 (17)            17^i^
                                                            Intermediate       2366 (40)            46^i^
                                                            High               2544 (43)            37^i^
     35-45 years                                            Low                154 (19)             25^i^
                                                            Intermediate       260 (33)             47^i^
                                                            High               386 (48)             28^i^
  Employment                                                                                        
     Full-time job (≥ 32 hours/week)                        4120 (47)          NA^j^                
     Part-time job (\< 32 hours/week                        3058 (35)          NA^j^                
     No job                                                 1619 (18)          24^k^                
  Immigrant                                                 1583 (18)          24^k^                
     First generation                                       635 (7)            14^k^                
     Non-Western                                            753 (9)            14^k^                

^a^Data from Statistics Netherlands \[[@ref22]\].

^b^Number of living newborns in the Netherlands in 2007.

^c^Only those aged ≥ 15 and ≤ 45 years were included. For Hello World participants, age at enrollment included 12,802 women and age of those pregnant of their first child included 5252 women.

^d^Only pregnant women.

^e^ Mean age of those pregnant with their first child in 2007.

^f^Mean age of women at the time of delivery in 2007.

^g^Proportion based on the number of returned questionnaires and the number of questionnaires sent to the women.

^i^Including pregnant and nonpregnant women.

^j^ Not available.

^k^Including pregnant and nonpregnant women aged 15-45 years.

Recruitment Channel
-------------------

As shown in [Table 2](#table2){ref-type="table"}, the most reported recruitment channel was email (32%), followed by the Internet (22%) and midwives (16%). This order was observed for all education levels. However, relatively more women with lower education mentioned email as the recruitment channel (38%) than did highly educated women (24%; χ^2^= 154.5, *P \<* .001); the reverse was observed for midwives as the recruitment channel (14% vs 20% for low and high education, respectively; χ^2^ = 38.1, *P \<* .001).

###### 

Recruitment channel by education level

  --------------------------------------------------------------------------------------------------------------------------------
  Recruitment Channel                              Total^a^\      Low\         Intermediate\   High\                          
                                                   (n = 13,946)   (n = 1940)   (n = 3548)      (n = 3317)                     
  ------------------------------------------------ -------------- ------------ --------------- ------------ ------ ---- ----- ----
  Email                                            4399           32           744             38           1280   36   804   24

  Internet (surfing, Google, other websites)       3023           22           384             20           767    22   779   23

  Midwife                                          2214           16           279             14           560    16   674   20

  Pregnancy present box                            1116           8            164             8            285    8    303   9

  Peers                                            1041           7            135             7            229    6    220   7

  Media (radio, television, magazine, newspaper)   653            5            76              4            146    4    197   6

  Pregnancy fair                                   585            4            35              2            100    3    115   3

  Other/unknown                                    915            7            123             6            181    5    225   7
  --------------------------------------------------------------------------------------------------------------------------------

^a^ The low, intermediate, and high education levels do not add to the total group because not all women completed the baseline questionnaire with the question about education.

Characteristics by Education Level
----------------------------------

[Table 3](#table3){ref-type="table"} presents the characteristics of the pregnant women by education level. More highly educated women (2257/3312, 68%) were pregnant with their first child than were women with a low level of education (1115/1937, 58%; χ^2^ = 65.7, *P \<* .001). Low-education women more often smoked during pregnancy, less often had sufficient fruit and vegetable intake, and less often used folic acid than high-education women. Almost all women had access to the Internet at home and used it for obtaining pregnancy-related information.

###### 

Demographic, lifestyle, and Internet characteristics by education level^a^

  -----------------------------------------------------------------------------------------------------------------------------------------------------
                                       Low         Intermediate      High        χ^2b^             *P*^c^                                     
  ------------------------------------ ----------- ----------------- ----------- ----------------- ----------- ----------------- ------------ ---------
  Age (years)                          1780        *27.5(5.2)^d^*    3286        *28.8 (4.3)^d^*   3072        *30.7 (3.5)^d^*   *351.0^e^*   \< .001

  **Pregnancy**                                                                                                                               

     Pregnant with first child         1115/1937   *58*              2179/3544   *61*              2257/3312   *68*              *65.7*       \< .001

     Number of weeks of\               1940        *18.4 (9.2)^d^*   3548        *18.0 (9.3)^d^*   3317        *17.4 (9.1)^d^*   *8.1^e^*     \< .001
     pregnancy at enrollment                                                                                                                  

     1st trimester                     795/1940    *41*              1510/3548   *43*              1481/3317   *45*              *15.2*       .004

     2nd trimester                     783/1940    *40*              1394/3548   *39*              1326/3317   *40*                           

     3rd trimester                     362/1940    *19*              644/3548    *18*              510/3317    *15*                           

  **Lifestyle characteristics**                                                                                                               

     Overweight before\                752/1913    *39*              1297/3495   *37*              845/3280    *26*              *137.8*      \< .001
     pregnancy\                                                                                                                               
     (BMI ≥ 25 kg/m^2^) ^f^                                                                                                                   

     Smoking                                                                                                                     *906.1*      \< .001

        Smoker                         465/1938    *24*              329/3543    *9*               57/3317     *2*                            

        Cessation because of\          443/1938    *23*              666/3543    *19*              399/3317    *12*                           
        pregnancy                                                                                                                             

        Nonsmoker                      1030/1938   *53*              2548/3543   *72*              2861/3317   *86*                           

     Alcohol use during\               41/1934     *2*               87/3538     *2*               142/3308    *4*               *26.9*       \< .001
     pregnancy                                                                                                                                

     Sufficient vegetable intake^g^    253/1225    *21*              518/2263    *23*              674/2106    *32*              *69.2*       \< .001

     Sufficient fruit intake^g^        482/1266    *38*              1037/2337   *44*              1133/2159   *52*              *71.0*       \< .001

     Sufficient physical activity^h^   553/1325    *42*              885/2393    *37*              819/2239    *37*              *10.8*       .005

     No folic acid used                304/1932    *16*              287/3537    *8*               141/3308    *4*               *210.4*      \< .001

  **Internet characteristics**                                                                                                                

     Internet at home                  1847/1930   *96*              3428/3544   *97*              3259/3309   *98*              *38.6*       \< .001

     Internet use                                                                                                                *36.4*       \< .001

        \< 1 hour/week                 222/1933    *11*              370/3540    *10*              261/3311    *8*                            

        1-2 hours/week                 610/1933    *32*              1217/3540   *34*              1030/3311   *31*                           

        \> 2 hours/week                1101/1933   *57*              1953/3540   *55*              2020/3311   *61*                           

     Use of Internet for\              1654/1932   *86*              3176/3542   *90*              2987/3310   *90*              *29.5*       \< .001
     information about\                                                                                                                       
     pregnancy                                                                                                                                
  -----------------------------------------------------------------------------------------------------------------------------------------------------

^a^ Due to missing values, the totals in each column vary. Italics represents significant results.

^b^ Unless otherwise noted.

^c^ The chi-square test was used for categorical variables, and analysis of variance was used for continuous variables.

^d^ Mean (SD).

^e^ F-value.

^f^ Body mass index (BMI) was calculated as the self-reported weight before pregnancy (kg) and height (m^2^).

^g^ Meeting the current Dutch guidelines for sufficient fruit and vegetable intake. Sufficient fruit intake: at least two pieces of fruit per day or one piece supplemented by fruit juice. Sufficient vegetable intake: at least 150-200 g of vegetables per day.

^h^ At least 30 minutes of being moderately active on five or more days per week.

Program Use
-----------

For the analyses of program use, we included only the women who enrolled in week 28 of pregnancy or earlier (11,415/13,686; 83%). On average, the participants received a mean of 5.6 ± 1.8 quiz emails and opened 2.8 ± 2.3 of them to complete at least one of the six questions. Women completed, on average, 3.8 ± 1.6 of the six available questions for each opened quiz.

[Figure 2](#figure2){ref-type="fig"} shows the distribution of program users for all women who registered in week 28 of pregnancy or earlier. Program users were classified into five categories: (1) inactive (did not use any of the received quizzes), (2) ceased (did not use the last two received quizzes or unsubscribed themselves from the program after using one or more quizzes), (3) moderately active (used at least two of the last quizzes, but less than 2/3 of all quizzes), (4) active (used at least two of the last quizzes, and at least 2/3 of all quizzes), and (5) very active (used all quizzes). The quiz email of week 40 was not taken into account, and miscarriages were excluded. In [Figure 2](#figure2){ref-type="fig"}, the numbers of women with low, intermediate, and high education do not add to the total group because not all women completed the baseline questionnaire with the question about education level.

About 18% (2075/11,415) of the women never opened a quiz email, 27% (n = 5166) ceased participating, and 16% (n = 1849) opened all quiz emails received. Inactivity was observed more among the women with low education (15%, 242/1595) than among the women with high education (8%, 220/2786; χ^2^ = 56.7, *P \<* .001). Similarly, ceased participation was more common among low-education women (31%, 497/1595) than among high-education women (26%, 712/2786; χ^2^ = 20.5, *P \<* .001).

Very active users were more likely to be women with a high level of education (25%, 710/2786) than with a low level of education (14%, 229/1595; χ^2^ = 93.7, *P \<* .001). When repeating these analyses stratified for those pregnant for the first time and those not, comparable results for education level were found (results not shown).

Because education level was associated with program use as well as with several lifestyle factors (see [Table 3](#table3){ref-type="table"}), we tested the independent association of education level and program use using multivariate ordinal regression. In the multivariate model, higher education, being older, being pregnant with the first child, number of weeks of pregnancy, being a nonsmoker, and not being overweight were independently associated with program use, whereas alcohol use and folic acid use were not.

Figure 2Type of program user by education level

Program Appreciation
--------------------

The first appreciation questionnaire was completed by 3763/12,201 women who received it (response rate 31%); the second appreciation questionnaire was completed by 1926/8666 women who received it (response rate 22%). Half (n = 1840) of the 3763 women who answered the first questionnaire had a high appreciation of the program, more than one quarter (n = 1091) showed an intermediate appreciation, and less than one quarter (n = 832) had a low appreciation. Low-education women were more likely to show a high appreciation (52%, 307/593) of the program than high-education women (44% 539/1219; χ^2^ = 17.9, *P =* .001) in the first appreciation questionnaire. A similar pattern was seen for the second appreciation questionnaire (data not shown).

Because education level was associated with program appreciation as well as with several lifestyle factors (see [Table 3](#table3){ref-type="table"}), we tested the independent association of education level and program appreciation using multivariate ordinal regression. In the multivariate model, being younger, being pregnant with the first child, and not using alcohol during pregnancy were independently associated with higher program appreciation, while education level and overweight were not.

Discussion
==========

Our study describes the enrollment and engagement rates in a national email-based health education program aimed at pregnant women in a real-life setting. We estimate that about 8% of all pregnant women in the Netherlands enrolled in the Hello World program. Women with less education seemed to be slightly underrepresented, and immigrants seemed to be underrepresented compared to the Dutch female population aged 15-45 years. In particular, women who were pregnant with their first child enrolled in the program. Most women cited email as their recruitment channel, followed by the Internet and midwives. In agreement with results of the pilot study \[[@ref8]\], program use differed between women with low and high levels of education. Low-education women were more satisfied with the program than high-education women.

To our knowledge, Hello World is the first national online health education program aimed at pregnant women. The program incorporates several elements that have shown to be effective in online health education programs. These elements include tailored messages, which are known to be appreciated by pregnant women \[[@ref3]\]. In addition, emails were sent every 4 weeks to inform the women about the availability of new quizzes, since previous studies showed that email reminders have a positive effect on the number of website revisits and were suggested as a strategy to retain participants \[[@ref16],[@ref25]\]. Furthermore, a combination of online as well as offline recruitment strategies were used so that women who used the Internet less often could also find out about the program.

In the Netherlands, the majority of pregnant women visit midwives as the first line of care during pregnancy \[[@ref26]\]. One of the tasks of midwives is to provide information about a healthy pregnancy. Thus, this is a natural setting for health promotion and interventions. A few studies have evaluated the effectiveness of interventions (eg, breastfeeding and smoking cessation) but with mixed results \[[@ref27],[@ref28]\]. To the best of our knowledge, none of these interventions have been implemented nationally.

Strengths and Limitations
-------------------------

Strengths of our study were its large sample size and real-life setting. In addition, program use was registered objectively and was not self-reported.

Some limitations need to be stressed. The response rate for the questionnaires dropped from 63% for the baseline questionnaire to 22% for the second appreciation questionnaire. Additional analyses showed that lower response rates on the questionnaires were related to low education level, younger age, and nonactive program use. Further, participation rates could not be calculated for the different recruitment strategies. In addition, it is likely that not all preterm births and miscarriages were reported. Since delivery and miscarriage will probably result in cessation of program use, this may have led to an underestimation of program use in pregnant women.

We estimated that 8% of all pregnant women in the Netherlands enrolled in the Hello World program. Our estimation has a few drawbacks. First, it is based on the number of living newborns in the Netherlands in 2007, thereby not taking miscarriages into account. However, as most miscarriages take place early in pregnancy and the women enrolled at 18 weeks of pregnancy on average, the number of miscarriages probably was small. Second, we cannot exclude that some women registered twice using different email addresses. In addition, nonpregnant persons or Dutch-speaking women living abroad may also register for the program. This may have led to an overestimation of the enrollment rate in our study. Third, our enrollment rate was based on all pregnant women, including those who were not exposed to the intervention. This must be kept in mind when comparing our enrollment rate with other studies. For example, the pilot study showed an enrollment rate of 17% \[[@ref8]\], but this rate was based on the number of pregnant women who were invited to participate by midwives. Since only a fraction of all pregnant women probably knew about the program in our study, our enrollment rate appears reasonable.

We had to rely on existing data for describing the representativeness of the participants. In the pilot study, selective enrollment was observed, favoring enrollment of higher-educated women \[[@ref8]\]. In contrast, in this study, the percentage of women with a low level of education was comparable to that in the Dutch female population aged 25-35 years. Almost three quarters of the women enrolled in Hello World belong to this age group. However, women with less education have more children than higher-educated women in the Netherlands \[[@ref29]\] and may therefore be slightly underrepresented. Pregnant women with a low level of education need more attention since previous studies have shown that these women more often smoked during pregnancy \[[@ref30]\], less often breastfed their children up to 6 months after delivery \[[@ref31]\], and less often were aware of the benefits of folic acid and used folic acid less often during pregnancy \[[@ref32],[@ref33]\]. Our study confirmed less favorable health behaviors in lower-educated women compared to higher-educated women, except for alcohol consumption and physical activity. The large number of women pregnant with their first child is desirable since they have the highest need for pregnancy-related information \[[@ref3]\].

In our study, more participants were recruited by online strategies than by offline strategies. Similar results were found by Feil et al \[[@ref14]\] and Thüring et al \[[@ref13]\]. Further, in our study, lower-educated women were more often recruited by email than were highly educated women, whereas the reverse was observed for recruitment by midwives. It is possible that these differences can be partly explained by differences in exposure.

Eysenbach \[[@ref34]\] has discussed the importance of studying attrition in Internet-based interventions. High dropout rates in Internet interventions are common, and selective dropout is frequently observed \[[@ref20],[@ref34]\]. In our study, one sixth of the participants never opened a quiz email, and more than a quarter stopped participating. We found a higher level of program use among highly educated pregnant women compared to lower-educated pregnant women. This is similar to the pilot study \[[@ref8]\] but is in contrast to Verheijden et al \[[@ref20]\], who found no differences between education level for the usage of an online health promotion program in a subsample of the general Dutch population. Although the level of engagement was lower among low-education women, these women appreciated the program more than highly educated women. It is possible that the program was too easy and concise for highly educated women and that they therefore appreciated the program less.

Future Work
-----------

We have measured both enrollment and engagement, which are important prerequisites for exposure to health messages in the program. However, the effect of these messages on health outcomes is unknown \[[@ref3]\] and should be investigated in randomized controlled trials. More research is needed on the differences of processing health information among persons with varying levels of education. Effective methods for increasing enrollment and engagement need to be further studied.

Conclusions
-----------

In conclusion, this study showed that about 8% of the pregnant women in the Netherlands could be reached through an Internet-based health promotion program. Lower-educated women seemed to be slightly underrepresented. Lower-educated women were less actively engaged than highly educated women but appreciated the program more. Most women were recruited by online recruitment strategies rather than traditional channels. Reducing selective attrition remains a challenge in Web-delivered health promotion programs.
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